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BACKGROUND. In the United States, incidence rates for malignant tumors of the

uterine corpus are lower among blacks than among whites, whereas mortality rates

are higher among blacks. Reasons for the higher level of mortality among blacks

have been debated.

METHODS. Using data from the Surveillance, Epidemiology, and End Results pro-

gram, the authors compared incidence rates by histopathologic type for malignant

tumors of the uterine corpus (including uterus, not otherwise specified) during the

period 1992–1998 among white Hispanic, black, and white non-Hispanic patients.

The authors also compared cumulative relative survival rates for blacks and whites

by histopathologic type and by other factors, and they calculated estimated type-

specific mortality rates.

RESULTS. Overall incidence (per 100,000 woman-years) of corpus malignancy was

significantly lower among white Hispanics (14.04; 95% confidence interval [CI],

13.39 –14.72) and blacks (15.31; 95% CI, 14.61–16.04) compared with white non-

Hispanics (23.43; 95% CI, 23.06 –23.81). Compared with white non-Hispanics,

blacks had significantly higher incidence rates of serous/clear cell carcinoma (rate

ratio, 1.85; 95% CI, 1.61–2.12), carcinosarcoma (rate ratio, 2.33; 95% CI, 1.99 –2.72),

and sarcoma (rate ratio, 1.56; 95% CI, 1.31–1.86). Survival was worse for blacks than

for whites in every histopathologic category and in ‘usual’ types of endometrial

adenocarcinoma, stratified by stage, grade, and age. Rare aggressive tumor types

accounted for 53% of mortality among blacks, compared with 36% among whites.

CONCLUSIONS. Less favorable outcomes for usual types of endometrial adenocar-

cinoma and for rare aggressive tumors contribute equally to the relatively high

mortality due to corpus cancer among black women. Cancer 2003;98:176 – 86.

Published 2003 by the American Cancer Society.*
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In the United States, the incidence of malignant tumors of the
uterine corpus is considerably lower among blacks compared with

whites; however, blacks have less favorable survival and mortality
rates.1,2 A recent metaanalysis that compared the survival of blacks
and whites who had received comparable treatment for similarly
staged malignancies found that blacks had twice the mortality rate of
whites for corpus cancer.3 The reasons for these differences are not
well understood.

The great majority of malignant corpus tumors are endometrial
adenocarcinomas, of which endometrioid adenocarcinomas repre-
sent the predominant histopathologic type. Most endometrioid ade-
nocarcinomas seem to develop slowly from endometrial hyperplasia
in the setting of hormonal imbalance and are associated with an
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excellent prognosis when detected and adequately
treated at an early stage.1,2,4 The higher incidence of
endometrioid adenocarcinoma among whites com-
pared with blacks accounts for the higher overall in-
cidence of endometrial carcinoma among whites.
Data demonstrating that blacks tend to present with
more advanced–stage disease5–14 and receive less ag-
gressive treatment8 than do whites suggest that pro-
viding blacks with improved health care could reduce
their endometrial cancer mortality. Nonetheless,
worse survival for blacks with readily curable forms of
endometrial carcinoma may not account entirely for
the racial disparity in mortality.

Several studies have suggested that aggressive
uterine malignancies, including serous and clear cell
endometrial adenocarcinomas, carcinosarcoma, and
sarcoma, account for a disproportionate percentage of
tumors among black women.7–12,15,16 Studies also sug-
gest that the etiology and pathogenesis of some ag-
gressive types of endometrial carcinoma differ from
those of the most common type of endometrial carci-
noma, endometrioid adenocarcinoma.4,17 Specifically,
pure serous carcinoma appears to develop from atro-
phic, rather than hyperplastic, epithelium and may
not be associated with typical risk factors for endome-
trial malignancy.4,18 Consequently, part of the higher
mortality among blacks may reflect differences in eti-
ologic exposure, genetics, or other factors that lead to
higher rates of aggressive tumors.

Although differences between blacks and whites
in the occurrence and behavior of malignant uterine
tumors have been studied,5–7,9 –14,19 –21 the reason for
higher mortality among blacks continues to be under-
stood incompletely. As a result, we performed a de-
tailed analysis of population-based incidence, sur-
vival, and mortality rates for the period 1992–1998 to
determine the relative contributions of different fac-
tors to mortality rates for blacks and whites. Specifi-
cally, we compared the incidence, by histopathologic
type, of malignant tumors of the uterine corpus and
uterus, not otherwise specified (NOS), among white
Hispanics and blacks with the incidence among white
non-Hispanics, using data from the Surveillance, Ep-
idemiology, and End Results (SEER) program. We also
performed a detailed analysis of survival and mortality
data to assess the relative contributions of different
factors to racial disparities in outcome.

MATERIALS AND METHODS
Ascertainment of Cases and Deaths
Since 1992, the SEER program, administered by the
National Cancer Institute, has collected population-
based data on cancer incidence through 11 registries,
which represent approximately 14% of the United

States population.22 The incidence and survival anal-
yses in the current study were based on data collected
by seven of those registries—San Francisco–Oakland,
Connecticut, metropolitan Detroit, New Mexico, met-
ropolitan Atlanta, San Jose–Monterey, and Los Ange-
les–for white Hispanics, blacks, and white non-His-
panics. The four registries serving the fewest
Hispanics and blacks were excluded from these tabu-
lations. To estimate the percentage of deaths caused
by a specific histopathologic type, we frequency-
matched mortality data for the years 1992–1998 to
incidence data for the years 1973–1998 using data
collected by 9 SEER registries (representing almost
10% of the U.S. population)—San Francisco–Oakland,
Connecticut, metropolitan Detroit, Hawaii, Iowa, New
Mexico, Seattle (Puget Sound), Utah, and metropoli-
tan Atlanta. These registries are the oldest ones in
SEER and therefore included the most complete
records (i.e., those that covered the most years) of
incidence data for fatal cases.

Histopathologic Classification of Cases
Analyses of incidence survival were limited to invasive
tumors with site codes of uterine corpus or uterus, NOS
(excluding choriocarcinoma), diagnosed between 1992
and 1998. Specific histopathologic tumor types, coded in
the SEER database using the International Classification
of Diseases for Oncology (2nd Edition),23 were grouped
into five categories according to clinical behavior (Table
1). Category I included common indolent types of endo-
metrial adenocarcinoma, which were coded as endo-
metrioid,
mucinous, or adenocarcinoma, NOS. Inclusion of ade-
nocarcinoma, NOS, in Category I is justified, because
endometrioid adenocarcinoma is the most common
type of endometrial adenocarcinoma (the ‘usual’ type),
and therefore, diagnoses of adenocarcinoma, NOS, most
likely corresponded to cases of endometrioid adenocar-
cinoma. Category II encompassed serous and clear cell
adenocarcinomas, two uncommon, highly aggressive
types of endometrial adenocarcinoma. Areas of serous
and clear cell differentiation often are found together in
carcinomas that show mixed histopathologic pat-
terns.4,18 Category III was limited to carcinosarcoma
(malignant mixed mullerian tumor), a unique tumor
type that is composed of both malignant glands and
stroma and has a different age-specific incidence pattern
than do other malignant uterine tumors containing ma-
lignant stroma.21 Category IV included tumors such as
leiomyosarcoma, endometrial stromal sarcoma, and ad-
enosarcoma (a tumor composed of glands that appear to
be benign and malignant stroma), in which only the
stroma is malignant. Tumors that did not fit in categories
I–IV were placed in Category V.
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Analysis
Using SEER*STAT software (National Cancer Institute,
Bethesda, MD),24 incidence data for white Hispanics
and white non-Hispanics were extracted from the file
“SEER 11 sub for Hispanics race recode Z” after exclu-
sion of the four registries mentioned earlier. Data for
black women were extracted from the file “SEER 11
sub for expanded races recode Y.”

Incidence rates per 100,000 woman-years, age-
adjusted to the 1970 U.S. standard, were tabulated.
Data regarding the five histopathologic categories
defined earlier were tabulated by race and ethnicity.
Tumors in Category I subsequently were stratified
by stage (localized, regional, distant, or unstaged),22

grade (well-differentiated, moderately differentiat-
ed,23 poorly differentiated, undifferentiated, or un-
known), and patient age (25– 44, 45–54, 55–74, or
� 75 years). Rates for white Hispanics and blacks
were compared with those for white non-Hispanics.
Defining c as the number of cases, p as the number
of women, and the incidence rate r as c/p, the 95%
confidence intervals (CIs) for incidence rates were
calculated using the formula CI � r � 1.96 � r/�c;
the 95% CIs for rate ratios were computed using the
formula

CI � exp�ln�r1/r2�� � 1.96 � ��1/c1 � 1/c2�.

We compared the clinical outcomes of black and
white patients with malignant uterine tumors by
calculating the cumulative relative survival, which
controls for competing causes of death. (Specific
data for Hispanics were not available.) Cumulative
relative survival was computed by comparing the
survival rates of black and white patients with ma-
lignant tumors of the uterine corpus or uterus, NOS,
with the estimated survival rate of the total popula-
tion of women, matched for age and race. Cumula-

tive relative survival, expressed as a percentage, was
plotted at yearly intervals for 5 years following di-
agnosis for black and white women stratified by
histopathologic category (I–IV). To gain a better un-
derstanding of the outcomes associated with the
large, heterogeneous group of tumors included in
Category I, we performed additional survival analy-
ses that stratified patients according to three key
prognostic factors—stage, grade, and age—and plot-
ted the resulting data in similar fashion. We did not
perform further survival analyses for tumors in Cat-
egories II–IV, which are known to be associated with
a relatively poor prognosis. Tumors in Categories II
and III generally are considered to be high-grade by
definition.

Mortality data based on death certificates are
not available by histopathologic type. As a result, we
estimated the relative contribution of tumors in a
given histopathologic category (I–V) to total corpus
cancer mortality for blacks and whites during the
period 1992–1998 using an approach similar to the
one described by Chu et al.25 According to data from
the National Center for Health Statistics (NCHS),
there were 443 uterine corpus cancer deaths among
blacks and 3160 deaths among whites in the 9 SEER
areas during this period, yielding mortality rates of
5.0 and 3.1 per 105 woman-years for blacks and
whites, respectively. We used the long-term 1973–
1998 SEER files (from the nine registries specified
earlier) to identify women diagnosed with corpus or
uterine cancer, NOS, who eventually died of their
tumors during the period 1992–1998. We used the
incidence data for 1973–1998 to determine the his-
topathologic categories of fatal cases by race and the
percentage of fatal cases represented by each cate-
gory. These percentages then were multiplied by the

TABLE 1
Histopathologic Categories of Malignant Uterine Corpus Tumors, Based on ICD-O-2 Codes

Histopathologic
category Main histopathologic type(s) ICD-O-2 codes

I Adenocarcinoma, NOS; endometrioid
adenocarcinoma; mucinous
adenocarcinoma

8050, 8140–8141, 8143, 8210, 8211, 8260–8263, 8323, 8340, 8380, 8381, 8440, 8470, 8471, 8480,
8481, 8490, 8550, 8560, 8570–8573

II Serous adenocarcinoma; clear cell adenocarcinoma 8310, 8441, 8460–8462
III Carcinosarcoma 8950, 8951, 8980, 8981
IV Leiomyosarcoma; endometrial stromal sarcoma;

adenosarcoma
8890, 8891, 8896, 8910, 8930, 8933

V Other tumor types 8000–8004, 8010, 8012, 8020–8022, 8031, 8032, 8041, 8052, 8070–8073, 8075, 8076, 8120, 8130,
8200, 8230, 8244, 8246, 8510, 8650, 8680, 8800–8802

ICD-O-2: International Classification of Diseases (2nd Edition); NOS: not otherwise specified.
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total NCHS corpus cancer mortality rates for blacks
and whites during the period 1992–1998 to estimate
mortality rates for specific histopathologic catego-
ries by race. Possible reasons for missing incidence
data regarding fatal cases include diagnosis before
1973, diagnosis outside the catchment areas of the
nine SEER registries, and lack of diagnostic confir-
mation.

RESULTS
Incidence Rates by Race and Ethnicity (1992–1998)
The overall incidence of tumors classified as corpus
and uterus, NOS, was significantly lower for white
Hispanics (14.04; 95% CI, 13.39 –14.72) and blacks
(15.31; 95% CI, 14.61–16.04) compared with white
non-Hispanics (23.43; 95% CI, 23.06 –23.81) (Table 2).
Rates for Category I tumors were significantly higher
for white non-Hispanics compared with the other ra-
cial/ethnic groups; this difference accounted for the
large difference in overall incidence of malignant tu-
mors. Compared with white non-Hispanics, white
Hispanics had lower rates of Category II and Category
III tumors, although the rate ratio for Category III
neoplasms fell slightly short of statistical significance.
Blacks had significantly higher incidence rates than
did white non-Hispanics for clinically aggressive tu-
mors in Categories II–V. Rate ratios comparing blacks
with white non-Hispanics were 1.85 for Category II,
2.33 for Category III, 1.56 for Category IV, and 1.63 for
Category V.

Incidence of Usual Types of Endometrial Adenocarcinoma
(Category I), 1992–1998, Stratified by Race and Ethnicity,
Followed by Stage, Grade, and Age
Stage-specific rates of histopathologic Category I tu-
mors were uniformly lower among white Hispanics
compared with white non-Hispanics (Table 3). Rates
for localized and regional disease were significantly
lower for blacks compared with white non-Hispanics,
whereas rates for distant and unstaged disease were
more similar in these two groups.

The incidence rates of well-differentiated, moder-
ately differentiated, and poorly differentiated Category
I tumors all were significantly lower among white His-
panics compared with white non-Hispanics. The rate
ratio approached 1.0 for undifferentiated carcinomas;
however, this ratio was calculated based on a small
number of cases (Table 3). In contrast, blacks had
significantly lower incidence rates than did white non-
Hispanics for well-differentiated and moderately dif-
ferentiated tumors, but they had more similar rates for
poorly differentiated and undifferentiated tumors. Tu-
mors of unknown grade were significantly less com-
mon among white Hispanics and blacks compared
with white non-Hispanics.

Irrespective of race and ethnicity, incidence rates
of Category I tumors increased sharply until age 55
years (Table 3). Rates for white Hispanics and white
non-Hispanics were similar for women ages 25– 44
years, whereas rates for white Hispanics age � 45
years and for black women of all ages were signifi-
cantly lower than the rates for white non-Hispanics.
Age-specific incidence rates for women ages 55–74

TABLE 2
Incidence of Malignant Uterine Corpus Tumors by Histopathologic Category, Race, and Ethnicity (1992–1998)

Histopathologic
category

No. of
cases

White Hispanic Black White non-Hispanic

Incidencea

(95% CI) Rate ratiob (95% CI)
No. of
cases

Incidencea

(95% CI)
Rate ratiob

(95% CI)
No. of
cases

Incidencea

(95% CI) Rate ratiob

All categories 1836 14.04 (13.39–14.72) 0.60 (0.57–0.63) 1844 15.31 (14.61–16.04) 0.65 (0.62–0.69) 16,512 23.43 (23.06–23.81) Ref.
Ic 1484 11.39 (10.80–12.00) 0.57 (0.54–0.60) 1100 9.20 (8.66–9.77) 0.46 (0.43–0.49) 13,989 20.14 (19.79–20.49) Ref.
IId 102 0.85 (0.69–1.03) 0.72 (0.59–0.89) 251 2.16 (1.90–2.45) 1.85 (1.61–2.12) 908 1.17 (1.09–1.26) Ref.
IIIe 74 0.63 (0.49–0.79) 0.80 (0.63–1.02) 210 1.82 (1.58–2.08) 2.33 (1.99–2.72) 613 0.78 (0.72–0.85) Ref.
IVf 122 0.80 (0.66–0.96) 1.01 (0.83–1.23) 166 1.24 (1.05–1.45) 1.56 (1.31–1.86) 518 0.79 (0.72–0.87) Ref.
Vg 54 0.38 (0.29–0.51) 0.70 (0.52–0.92) 117 0.90 (0.74–1.09) 1.63 (1.33–1.99) 484 0.55 (0.50–0.61) Ref.

CI: confidence interval; Ref.: referent group.
a Rate per 105 woman-years, age-adjusted using the 1970 U.S. standard population.
b Relative to white non-Hispanics.
c Usual types of endometrial adenocarcinoma, including endometrioid adenocarcinoma.
d Serous/clear cell carcinoma.
e Carcinosarcoma.
f Pure sarcoma.
g Tumor types not included in Categories I–IV.
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years and women age � 75 years were similar within
every racial/ethnic group.

Cumulative Relative Survival Rates by Race and
Histopathologic Category
Cumulative relative survival was considerably better
for women with Category I neoplasms compared
with those with Category II–IV neoplasms; survival
also was better, regardless of racial/ethnic group,
for women with Category IV neoplasms than for
those with Category II or III neoplasms (Fig. 1).
Survival was worse for blacks compared with whites
(white Hispanics plus non-white Hispanics) for all
histopathologic categories and years of follow-up.
The survival curves, stratified by race, for women
with Category I tumors were strikingly different
from each other; survival for blacks declined lin-
early to 69.1% over 5 years, whereas the curve for
whites was nearly flat, with 89.8% survival after 5
years. The 5-year survival rates for blacks with Cat-
egory II and Category III tumors were 35.8% and
32.8%, respectively, compared with 49.9% and
43.3%, respectively, for whites, and generally were
parallel. The survival rates among blacks and whites
were more similar in Category IV, respectively 54.9%
and 57.0%.

Cumulative Relative Survival Rates for Usual Types of
Endometrial Adenocarcinoma (Category I) by Race and Stage
Stage at diagnosis had a greater impact on survival
than did age or tumor grade for women diagnosed
with Category I tumors (Figs. 2– 4). Survival was worse
for blacks than for whites for all stages and periods of
follow-up (Fig. 2). For localized disease, the survival
rate for blacks decreased slightly for 2 years and then
decreased somewhat more rapidly, to 89.7% after 5
years. The survival rate for whites was 97.9% after 5
years. The survival disparity for women with regional
disease was greater than any other disparity observed
in stage-specific racial comparisons. Survival for
blacks with regional disease decreased sharply over
time, to 38.3% at 5 years. In contrast, the rate of
decrease in survival rate among whites with regional
disease slowed after 2 years; cumulative relative survival
was 72.7% after 5 years. The survival rate at 5 years from
diagnosis was 13.1% for blacks with distant disease,
compared with 29.4% for whites with distant disease.

Cumulative Relative Survival Rates for Usual Types of
Endometrial Adenocarcinoma (Category I) by Race
and Grade
The survival rate for blacks with well-differentiated
Category I tumors was 91.0% at 5 years, compared
with 98.8% for whites (Fig. 3). The survival curve for

TABLE 3
Incidence of Usual Types of Endometrial Adenocarcinoma (Category I) by Stage, Grade, and Age for White Hispanic, Black, and White Non-
Hispanic Women (1992–1998)

Characteristic

White Hispanic Black White non-Hispanic

No. of
cases

Incidencea

(95% CI)
Rate ratiob

(95% CI)
No. of
cases

Incidencea

(95% CI)
Rate ratiob

(95% CI)
No. of
cases

Incidencea

(95% CI) Rate ratiob

Stage
Localized 1094 8.41 (7.90–8.94) 0.53 (0.50–0.56) 691 5.78 (5.35–6.24) 0.36 (0.34–0.39) 10,859 15.87 (15.56–16.18) Ref.
Regional 244 1.88 (1.65–2.14) 0.72 (0.63–0.82) 194 1.63 (1.40–1.88) 0.62 (0.54–0.72) 1903 2.62 (2.50–2.75) Ref.
Distant 89 0.70 (0.56–0.87) 0.71 (0.57–0.89) 116 0.98 (0.81–1.18) 1.00 (0.82–1.21) 713 0.99 (0.91–1.07) Ref.
Unstaged 57 0.40 (0.30–0.52) 0.59 (0.45–0.78) 99 0.81 (0.65–0.99) 1.21 (0.97–1.50) 514 0.67 (0.61–0.74) Ref.

Grade (differentiation)
Well 654 4.86 (4.48–5.26) 0.51 (0.47–0.55) 345 2.85 (2.55–3.18) 0.30 (0.27–0.33) 6434 9.53 (9.29–9.78) Ref.
Moderate 509 3.99 (3.65–4.37) 0.59 (0.54–0.65) 362 3.06 (2.75–3.39) 0.45 (0.41–0.50) 4723 6.76 (6.56–6.97) Ref.
Poor 240 1.91 (1.67–2.17) 0.75 (0.66–0.86) 273 2.30 (2.03–2.60) 0.91 (0.80–1.03) 1908 2.54 (2.43–2.67) Ref.
Undifferentiated 26 0.21 (0.14–0.31) 0.92 (0.61–1.39) 33 0.28 (0.19–0.39) 1.21 (0.83–1.76) 167 0.23 (0.19–0.27) Ref.
Unknown 55 0.41 (0.31–0.54) 0.38 (0.29–0.50) 87 0.71 (0.57–0.89) 0.66 (0.53–0.83) 757 1.08 (1.00–1.16) Ref.

Age (yrs)
25–44 231 3.89 (3.40–4.43) 0.95 (0.82–1.11) 91 1.92 (1.55–2.37) 0.47 (0.38–0.59) 730 4.07 (3.78–4.38) Ref.
45–54 323 20.60 (18.40–22.99) 0.63 (0.56–0.71) 162 11.71 (9.97–13.68) 0.36 (0.31–0.42) 2183 32.46 (31.11–33.85) Ref.
55–74 747 43.85 (40.76–47.12) 0.54 (0.50–0.58) 640 38.81 (35.85–41.95) 0.48 (0.44–0.52) 7626 81.25 (79.39–83.13) Ref.
75	 175 36.75 (31.46–42.71) 0.45 (0.39–0.52) 206 39.35 (34.12–45.18) 0.48 (0.42–0.56) 3449 81.57 (78.82–84.39) Ref.

CI: confidence interval; Ref.: referent group.
a Rate per 105 woman-years, age-adjusted using the 1970 U.S. standard population.
b Relative to white non-Hispanics.
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blacks with well-differentiated tumors was nearly
identical to the curve for whites with moderately dif-
ferentiated tumors. Survival for blacks with poorly dif-
ferentiated or undifferentiated tumors was 38.7% at 5
years, compared with 62.5% for whites.

Cumulative Relative Survival Rates for Usual Types of
Endometrial Adenocarcinoma (Category I) by Race
and Age
Survival rates among blacks declined steadily with
increasing age (Fig. 4). In contrast, white women ages
25– 44 years and white women ages 45–54 years expe-
rienced nearly identical excellent survival; worse sur-
vival was observed for whites in the 2 oldest age

groups. Differences in survival between older blacks
and older whites were striking. The 5-year survival rate
for blacks ages 55–74 years was 66.5%, compared with
89.8% for whites. Similarly, the 5-year survival rate for
blacks � 75 years of age was 52.0%, compared with
83.7% for whites.

Mortality among Black and White Women by
Histopathologic Category, 1992–1998
Incidence data reported to SEER for cases diagnosed
during the period 1973–1998 included 353 (79.7%) of
443 blacks and 2813 (89.0%) of 3160 whites who died
of uterine corpus cancer (according to NCHS records)
between 1992 and 1998. Estimated mortality rates

FIGURE 1. Cumulative relative survival curves for women diagnosed with

corpus cancer or uterine cancer, not otherwise specified (NOS), by race and

histopathologic category (1992–1998).

FIGURE 2. Cumulative relative survival curves for women diagnosed with

usual types of endometrial adenocarcinoma (Category I), by race and disease

stage (1992–1998).
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were higher for blacks than for whites for all his-
topathologic categories (Table 4). The estimated mor-
tality rate for blacks with Category I tumors was 2.35,
compared with 1.98 for whites. Absolute racial differ-
ences in mortality rates were even greater for Catego-
ries II and III than for Category I. Approximately 53%
of the total mortality among blacks was associated
with Category II–V tumors, whereas only 36% of the
mortality among whites was related to these types of
tumors.

DISCUSSION
Our analysis of SEER data for the period 1992–1998
demonstrated that white Hispanics and blacks had

similar incidence rates of malignant uterine corpus
tumors, whereas the rate for white non-Hispanics was
significantly higher. This difference was attributable
largely to the lower incidence of typical indolent types
of endometrial adenocarcinoma among white Hispan-
ics and blacks.

White Hispanics had lower incidence rates than did
white non-Hispanics for most individual histopathologic
tumor types; white Hispanics also had a lower overall
incidence of uterine tumors. Blacks had significantly
higher rates than did white non-Hispanics for aggressive
tumor types, including serous and clear cell carcinomas
(rate ratio, 1.85), carcinosarcoma (rate ratio, 2.33), and
sarcoma (rate ratio, 1.56). Previous studies have demon-

FIGURE 3. Cumulative relative survival curves for women diagnosed with

usual types of endometrial adenocarcinoma (Category I), by race and tumor

grade (1992–1998).

FIGURE 4. Cumulative relative survival curves for women diagnosed with

usual types of endometrial adenocarcinoma (Category I), by race and age

(1992–1998).
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strated that aggressive tumor types account for a higher
percentage of total malignancies among blacks com-
pared with whites.7,8,10–12,16 Nonetheless, demonstrating
that population-based incidence rates of aggressive tu-
mors are higher among blacks than among whites is
important, because it establishes that the higher per-
centage of aggressive tumors among blacks truly reflects
increased occurrence, rather than a relative increase re-
lated to lower rates for the usual types of endometrial
carcinoma.

An analysis of data from the California Cancer
Registry (1988 –1992) on 14,487 women (including 449
blacks and 11,992 white non-Hispanics) showed that
whites and blacks had similar rates of high-grade ad-
enocarcinomas, but 88% of the cases included in this
category were Grade 3 or 4 adenocarcinomas; serous
and clear cell carcinomas accounted for only 12% of
the cases in this group and were not analyzed sepa-
rately.16 Another analysis, which used data from the
Michigan state registry (1985–1994), found that the
rate of aggressive adenocarcinoma (serous, clear cell,
or undifferentiated carcinoma) for blacks was 1.84 per
100,000 woman years, compared with 1.29 for whites,
but the authors concluded that these results were
similar.11 Our analysis of recent SEER data on more
than 20,000 corpus tumors demonstrates that there
are racial differences in the incidence rates of specific
histopathologic types of endometrial cancer. In addi-
tion, the data from the current study indicate that
previously identified racial disparities in tumor types
have persisted through the 1990s, despite shifts in

diagnostic criteria.26 The current analysis also demon-
strates that the previously reported higher incidence
of sarcoma among blacks compared with whites per-
sists.21

The Behavioral Risk Factor Surveillance System
found a 2.4% higher frequency of self-reported hyster-
ectomy among black non-Hispanics compared with
white non-Hispanics.27 Similarly, the National Health
Interview Survey found that a history of hysterectomy
was 1.4% more common among blacks.27 Incidence
rates in SEER are not adjusted for the prevalence of
hysterectomy and therefore underestimate uterine
cancer incidence among women at risk.28 Overall rates
of hysterectomy are similar for blacks and whites;
however, rates among premenopausal blacks are
higher than among whites, whereas rates among post-
menopausal whites are higher than among blacks.29

Furthermore, the indications for hysterectomy differ
considerably between blacks and whites; blacks un-
dergo operations more frequently than do whites for
leiomyomata, but they undergo operations less often
for most other common indications.30 If endometrial
cancer risk factors differ among women undergoing
hysterectomy for different indications, then hysterec-
tomy rates may differentially affect cancer risk among
black and white women.

Racial differences in the prevalence of risk factors
may account for disparities in incidence. Use of un-
opposed estrogen and obesity are two risk factors
strongly associated with endometrial cancer,1 but nei-
ther factor appears to account for the racial disparities
in tumor incidence. Historically, blacks have used un-
opposed estrogen more frequently than have whites,
although whites have used combined therapy more
frequently.31 Furthermore, the increase in endome-
trial cancer rates that was attributable to the admin-
istration of unopposed estrogen to women with intact
uteri was reversed 2 decades ago when this practice
was halted.1 Paradoxically, obesity32 and physical in-
activity33 are more common among blacks than
among whites; this finding might be expected to result
in relatively higher endometrial cancer rates among
blacks. Other risk factors, such as age at menarche and
age at menopause, are similar for blacks and
whites.34,35

Parity, smoking, and oral contraceptive use are
protective for usual types of endometrial adenocarci-
noma.1,36,37 In 2000, fertility rates, expressed as the
number of births per 1000 women ages 15– 44 years,
were 105.9 for Hispanics, 71.4 for blacks, and 58.7 for
white non-Hispanics.38 Among blacks, fertility rates
decreased by 19% between 1990 and 1996 and then
stabilized, suggesting that older blacks may have had
even more protection due to parity than did younger

TABLE 4
Partitioned Mortality Rates by Race (1992–1998)a

Histopathologic
category

Blacks Whites

No. of cases (%) Mortalityb No. of cases (%) Mortalityb

Ic 166 (47.03) 2.35 1794 (63.78) 1.98
IId 62 (17.56) 0.88 342 (12.16) 0.38
IIIe 58 (16.43) 0.82 271 (9.63) 0.30
IVf 35 (9.92) 0.50 161 (5.72) 0.18
Vg 32 (9.07) 0.45 245 (8.71) 0.27
Totalh 353 (100.0) 5.0 2813 (100.0) 3.1

a Total and category-specific numbers based on SEER cases that were diagnosed between 1973 and

1998 and were associated with death due to corpus cancer between 1992 and 1998.
b Category-specific mortality rates were estimated by applying category-specific percentages to the

total National Center for Health Statistics rate. Mortality rate per 105 woman-years, age-adjusted using

the 1970 U.S. standard population.
c Usual types of endometrial adenocarcinoma, including endometrioid adenocarcinoma.
d Serous/clear cell carcinoma.
e Carcinosarcoma.
f Pure sarcoma.
g Tumor types not included in Categories I–IV.
h Total mortality rate based on National Center for Health Statistics data.
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blacks. Reported frequencies of current smoking
among black and white non-Hispanics are similar,
although the frequency of former smokers is lower
among blacks.33 Current and former smoking are less
common among Hispanics compared with either
white or black non-Hispanics. Oral contraceptive use
is somewhat more frequent among white Hispanics
and black non-Hispanics compared with white non-
Hispanics.39 Of these factors, the much higher parity
among white Hispanics and blacks compared with
white non-Hispanics seems most likely to account for
a considerable portion of the observed differences in
incidence rates.

Elevated serum levels of estrogens have been as-
sociated with increased risk among postmenopausal
women (but not among premenopausal women).40,41

Manson et al.42 found that circulating levels of dehy-
droepiandrosterone sulfate (DHEAS), an estradiol pre-
cursor, consistently were lower among blacks ages
35– 47 years compared with whites; they also reported
that levels of estradiol were lower among blacks on the
first of 4 serial monthly measurements. Levels of
DHEAS and estradiol decreased sharply with increas-
ing age among blacks, whereas among whites, DHEAS
levels decreased less rapidly and estradiol levels re-
mained constant. Replication of these data in an epi-
demiologic study of endometrial adenocarcinoma
may help clarify the reasons for racial differences in
cancer incidence.

It has been hypothesized that aggressive types of
endometrial adenocarcinoma may have a different eti-
ology than do usual types of endometrial carcin-
oma.4,17 Pure serous carcinoma typically arises di-
rectly from atrophic endometrium, rather than from
endometrial hyperplasia. Sherman et al.43 reported
that serous carcinoma is less strongly related to high
body mass index, exogenous estrogen use, and ele-
vated serum levels of estrogenic hormones than is
endometrioid carcinoma. A retrospective case-control
study comparing living patients with serous carci-
noma with healthy control patients found that body
mass indices were similar at diagnosis, although cases
reported a slightly higher nonobese weight at age 18
years (56.2 kg, compared with 53.5 kg for control pa-
tients) and more frequent use of unopposed estro-
gen.44 Given that blacks have a much lower incidence
of endometrioid adenocarcinoma than do whites, it
may be the case that blacks are less exposed to estro-
gens and therefore more likely to develop tumors (e.g.,
serous carcinoma) that arise from atrophic endome-
trium. The extremely high fertility rate among Hispan-
ics may be protective against several types of uterine
tumors, although risk factor data for carcinosarcoma
and sarcoma are limited.45,46

As was expected, white Hispanics had lower inci-
dence rates than did white non-Hispanics for all
stages and grades of usual types of endometrial ade-
nocarcinoma. Blacks had lower rates than did white
non-Hispanics only for Category I tumors staged as
local or regional and Category I tumors graded as
well-differentiated or moderately differentiated; rates
for tumors staged as distant and for poorly differenti-
ated tumors were similar. The observed shift toward
higher stage and grade among blacks with usual types
of endometrial adenocarcinoma is consistent with pre-
vious reports.5–12,14–16,20 Possible explanations for these
findings can be classified either as clinical factors related
to health care access, diagnosis, and treatment, or as
biologic factors that predispose blacks to develop more
aggressive tumors. Conclusions regarding the relative
contributions of clinical and biologic factors to the less
favorable outcome experienced by blacks vary.5–15 Al-
though several studies have found that the symptomatic
period before presentation or treatment is similar for
blacks and whites,10,12,20 additional studies evaluating
possible racial disparities in health care access, diagno-
sis, and treatment are needed.

Age-specific incidence patterns for usual types of
endometrial adenocarcinoma also differed by race
and ethnicity. The incidence rates of these tumors
among women ages 25– 44 years were similar for white
Hispanics and white non-Hispanics; however, among
white Hispanics, the rates did not increase as rapidly
with increasing age, resulting in a lower overall inci-
dence of these tumors. In all age groups, incidence
rates for blacks were considerably lower than for white
non-Hispanics.

Overall survival among blacks with usual types of
endometrial adenocarcinoma decreased dramatically
over the entire follow-up period, whereas among
whites, survival decreased during the first year and
then decreased little over the next 4 years. Survival for
blacks was worse than it was for whites for every stage,
grade, and age group. The most striking racial differ-
ences in survival were associated with tumors staged
as regional, tumors graded as poorly differentiated,
and tumors occurring in women age � 55 years. Data
indicating that blacks receive less aggressive treatment
than do whites8 suggest that differences in health care
may account at least partially for racial disparities in
survival.

For serous and clear cell carcinomas, carcinosar-
coma, and sarcoma, survival curves for blacks and
whites paralleled each other but showed much worse
survival for blacks at each follow-up time. The com-
bination of higher incidence and lower survival among
blacks with aggressive disease highlights the impact
that these tumors have on mortality in this racial
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group. Furthermore, our analysis of mortality rates
partitioned by histopathologic type demonstrated that
among blacks, unusual aggressive types of malignant
tumors caused 53% of tumor-related deaths, com-
pared with 36% of tumor-related deaths among
whites.

Using SEER data, which are broadly representa-
tive of the U.S. population, we have presented an
analysis of recent uterine cancer incidence, survival,
and mortality. Limitations of our study include incom-
plete follow-up; classification of many tumors as ad-
enocarcinoma, NOS; and the lack of expert his-
topathologic review. In addition, self-reporting of race
and ethnicity may be subjective, and the possibility of
intraracial heterogeneity was not explored. Finally,
our analysis of type-specific mortality was limited to
79.7% of blacks and 89.0% of whites because of incom-
plete ascertainment of incidence data due to reloca-
tion and other factors. Nonetheless, it is unlikely that
these limitations have affected our main conclusions.

In summary, multiple factors appear to contribute
to the higher uterine cancer mortality rate among
blacks compared with whites. First, although blacks
have a lower incidence of usual types of endometrial
carcinoma than do whites, rates for high-grade and
advanced-stage tumors of this type are similar, and
blacks with these high-grade or advanced-stage tu-
mors fare worse than do whites. Second, blacks have a
higher incidence of aggressive types of malignant uter-
ine tumors. Third, blacks have lower survival rates for
each type of malignant uterine tumor, including those
with favorable prognoses. These data underscore the
need for additional studies to determine the etiologies
of the less common, more aggressive forms of corpus
malignancy, as well as the need for additional inves-
tigations to elucidate the causes of racial disparities in
incidence and survival.
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